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@ Coatmgs on glass. 

fit Coatings, which act as barrier layers to inhibit migration of 
SbB metal Ions from a glass surface and/or act as cotour 
suppressing underiayefs lor overlying Wra-rod reflecting or 
electrically conducting layers, are deposited by pyrotysteofa 
gaseous mixture of a sflane, an unsaturated riydrocarbon and 
aVoxygerH^tair^ gas other than carbon dioxide which 
does not react with the sflane at room temperature on a hot 
0 t a «*x surface at a temperature of 600° C to 750°C 
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Description 

COATINGS ON GLASS 
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Is made woree by the variation In Iridescence colour which occurs with snafl variations m co rr? ?^^™ 
^Sr^B7rSoses to overcome the problem of Iridescence ^J^f^^^^l 
reducing underiayerunder the semiconductor coating and recommends, as a preferred fo ™5^*X' a 
Staving a rXctive Index In the range from 1.7 to 1* and a thickness in tte range64r^ a^ toBtorn^ 
SSJto Q^W756B. the underlayers may be produced by ^^l^^^S 
Sated to provide the required refractive Index, for example a mixture of 84±3% silicon nitride and the 

balance sffica, referred to as silicon oxyrdtride. ^ . .„___ _ 

Such silicon oxynrtride films may be formed by chemical vapour deposition from a ^^^f "J* 
qih fTH^SH, fCHrfsSBfe (Oi3)4Si, 904, SBr 4 ). a source of oxygen (e.g. Oz, HzO, rfeO) and a source 
S?nKa« (CHSlWl ora s^rce of both oxygen and nitrogen (NO, 

nr^S, ^SntToSI 7S» have not been used commercially to any significant extent. ™s may be 
SSI rSffln partS the long depos»cn time required, in producing underlayers of sufficient 

topSmKnofalkali metal ions from the glass into an overlying^^w sensttajs 
«Si tin oxide. It describes the production of transparent barrier coattngs. ^nggood light 
SL^d excellent barrier properties by pyrolysis of silane on « h ^9 1 ^^^ ^ 
pr^neTof a gaseous electron donating compound; the presence of the electron dor^g cornpcimdis 
fo^dTre^^rporation of oxygen from glass into the coating so forming a transparent bamer coating 

up to 50nm thick on the glass surface. ^ x.maniHmi?iiH idfiA 

The electron donating compounds which may be used In the process of GB palem specification 2 IWI** 
areWS whS> contain either in bonds or as lone pair electrons, electron which can be donatedinto 
35 Z etetaric structure of suitable acceptor molecules. The use of the ^"^^^^ n t^ 
™result in the incorporation of oxygen f™ tte glass with silicon *>m to riaro to 
barrier coating on the glass. Although the mechanism is not understood, it is befievedto '"vorve adsor^n of 
S^dor^cc^ndTthe glass surface. It is preferred to 

which is oxygen free, for example ethylene, or which, although ft contains some oxygen, is generally regarded 
4Q as reducina. for example carbon monoxide and alcohols. 

fSS* tra^l barrier coatings may be prepared in the <^««%^ n ^™»£^ 
aeneraOv regarded asoxidlslng agents, the barrter<seatingmay be applied to aribbon of ftoat glass as It is 
aZ2d o^rnoSfmSKon which it »M<^^?**^*^£' 
Unfortunately, while the use of oxygen free electron donating compound aflewates *« thestone 
being oxidised before it reaches the glass surface and of the r^^^^^a t^l^^, 
which the glass ribbon is supported, there Is Insufflcierrt o^^^^^^f'^^^f 
the thicker iridescence reducing underlayers recommended in GB patent 2 031 756B. ^^'J^f* ™" 
be produced by using oxygen-containing electron donating compoumte ^J^^^^J^^IZ 
found that the use of a combination of silane and carbon dioxide results in either thin coatings of poor 
durability or. when attempts are made to thicken the coatings, a white rmzy deposit 

Zeover when attempts are made to produce barrier coatings of ^^J^^^^l^ 
transmission not less than 2% below that of the base glass) using a axnbiriatran of ^ e ^ d J**£*^ 
accordance with GB 2 163 146A, the barrier properties of the coalings were found to be insufficiently 

^eXZubffi^^rW Application No. 8729171 describes a proc^ ln wMch a^seous 
rnixh3 aX an ethylenically unsatumted hydrocarbon and carb^ dioxide is ^ a ^glass 

surface to deposit a coating containing silicon and oxygen on the glass '^P^^^^S, 
process Is one which is suitabie for commercial operation on a ^^^^^^S^S^ 
iridescence reducing underbyer as recommended in GB patent 2 031 756B or altematively for producing 
coattngs which are eflectlve as banlers father^ 

< ^rST3found that if carbon dioxide in the said gaseousi rrdxhire is «pla^ by anotiier 
oxygen-containing gas which does not react with silane at room temperature It is also possible to produce 
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coatings which are i .^„^ SV irtilcnis» 

degree of transparency in a P^f ft w n ^ uce & ^ process during '* 



a thickness of up to onri/or electrically conducting coating of reduced Irkteseenee. an 

To produce an Infra red ^^^^^J^ltea over the underteyer. Thus, acwrdbgto a sUH 
reflecting and/or electrically conducting ^Jf^^.^!^ m mp at depositing an infra red reflecting 
SSTalpect of the invention, the proceKaddWo^ cornf^^sr^ ^^semiconductor metal oxide^ 
3£ eteclrically conducting layer over the 'j^^'^SSm doped tin oxide. The undertayers of 

the prBsem^anuu,. »-» ftB 3mm to 6 mm. _ _ . 

.mDmi dno #m uihieh it is 
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^S^^ 8 tWcknesstn the range 3mmi , 6mm. production Hne on which it Is 

To* L underiayer and the overtayer maybe ^ * g^posited by pyrolytic decornp^ition 
rnade.lntWscBsetheo^ 1K 386B). Oquid (as descr^d.for 

from a solid (as '^> eM J^^^r Sour source (for example, »^J^f**£*£ £! 

sputtering. . „ on red reflecting coating, the infra red reflecting layer will usually 

When the coating is to be used as an ^^J^^ZglSr auaifiB up to 1000nm, may be used if 
navel thickness in the range ^ J^iEKKS Su^S^Hes of the uw«en^J«l»n 
desired but are generally unnecessary m vtawol "^uiob heater or a liquid crystal display, the 

JprSd^^ 

^e»^or^ 

teSneTand aldehydes), ethers and ^ d ^^* ternp3«, and for this reason it is 

Sound which has a vapour jprea™ ^^J^ us^to «5£ not more than 8, and preferably 
therefore usual for any oxygen containing organic compouna 

strongiy oxklislng than carbon m0 »^- rf ^ vesw1t invention are used in place of carbon 

lm~^*-i>>^^l' 1 ^^J^£^^S^l^jMnM Wdnort* confound, an 
1M mxmml hjdnoaUmn mm ibt J^'''tSS» {TWmmic compound «or «»iip» 
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♦*« e..rfb^o *»«ncnflr«nt fevers having a thickness up to 80nm as taught by QB patent 
^T^ c^rS^^SCS Striate reguJaBoS of the relative proportions of the 
2 031 3 ZT^sen? ^SriavSS frXctive index in the range 1.7 to 14 taught by QB patent 
f^^^^^^^^^ invention, the proportions of the component gases 
n^^n ti^o^rS u*rfto depose undertayer and the flow rate of the gpseous mixture over 
Sg^rSaZTdeposit an undertayer having a thickness in the range 60 nm to 80 nm and a 

l^^e^er^in^on, the proportions of the components gases prBsemin me = 
m^re^todeposit the underiayer and the flow rate of the gaseous mixture over the hot gtoss are 
^Sdloltoo^underlayer which has a thickness and refractive index such that the glass coatedwrth 
SSSSeVhasa light transmission within 2% of the light transmission of the uncoated glass and v/hfch 
P^s^ffective barrier to migration of alkaJi metal tons from the glass. The Dght transmission* fte 
coated glass is preferably within 1 <Vb of the light transmission of the base glass. By the expression effective 
barrier" ft is meant that, on testing by the method described herein, the underiayer allows the passage of not 
more than 100 (and preferably not more than 60) micrograms of sodium expressed as NajO per sqiare 
decimetre of glass. The barrier layers of the present Invention are especially useful on flat glass up to 2mm 
thick and preferably up to 15mm thick. , „ , 

In general, the higher the ratio of unsaturated hydrocarbon to silane, the thinner the coatings and the tower 
the refractive index of the coating. It is generally preferred to operate at a ratio of unsaved hydrocarbon: 
silane in the range 2:1 to 5:1 by volume, although ratios outside this range, for example, 1 :1 to 8:1 (or even 
higher) may be used. The unsaturated hydrocarbon Is believed to act by being adsorbed on me glass 
so that hi general, the more strongly the unsaturated hydrocarbon Is adsorbed on the glass, the lowerthe 
proportion of unsaturated hydrocarbon to silane Is required for a given affect/The ratio of oxygen containtog 
qastosilane is preferably in the range 2:1 to 8:1 by volume, although ratios outside this range for example 15 
SS to20:1 (or even higher) may be used. The higher ratios wffl generally only be used when operating at very tow 

Sa The rati^oxraen^ containing gas to unsaturated hydrocarbon will generally be in the range 120 to 5:1, 

esoeciallv 1:10 to 2:1 by volume. , 
Thegaseous mixture used wffl generally contain an inert carrier gas. for example r^en, in an amcurt of, 
so for example, 10% to 90% by volume of the gaseous mixture. „. . 

In order to avoid premature reaction of the silane, the gaseous mixtures should be substantially free from 
molecular oxygen and other strongly oxidising gases which react with the silane at room temperature. 

InSngZ total ftow rate of agaseous mixture of given ^^ on ^^^^^^^^ 
underiayer of increased thickness. It has also been found to resuft torn underiayer of Hghwr 
ss The n frff« Is preferably at a temperature in the range 630°C to 720° C. 
The process of the present InventJon fading the «*he promotion of 
and undwiayers which serve as a banier to the migration of alkali metal torts and have a very high degree of 
transparency to visible light Moreover, as the reactants used are not strongly excising ^P"^^ 
appDed to a ribbon of float glass as it is advanced over the molten metal bath on which it is formed without 
40 undue risk of oxidising the molten metaL 

The Invention Is Illustrated but not limited by the following Examples. In the Bamples, ^P*™^ 
volume unless otherwise Indicated, and the gas flow rates are measured at 69 kPa (10 p4 and W™™^ 
20°C. The refractive index and thickness values quoted for the underiayer are calculated, applying thin 10m 
theory, from the wavelength and magnitude of maximum reflection of the underiayer. The Dght transparency©! 
4$ the coated glass is expressed as dT, which Is the difference between the percentage BgM transmission of the 
glass coated with the underiayer and the percentage light transmission of the uncoated glass. The 
effectiveness of the undertayers as barrier layers to the migration of alkafl metaJ Ions was determined 
fdlowtr^ procedure. Two s^ 

with an annular silicone rubber ring of internal diameter 83 cm between them 
SO walls defined by the coated surface of the glass and the Inner surface of the silicone rubber ring. The ceD was 
filled with de-ionised water through a hole in the rubber ring, the hole sealed and the sealed cell immersed In a 
water bath at 96°C tor 48 hours. The solution was removed and analysed for sodium by flame emission 
spectroscopy. The sodium extract was determined and expressed as micrograms of Na20 per square 
decimetre of glass exposed to the water in the ceD. 

55 

Example 1 

"Trfbbon of 6 mm float glass advancing at a lehr speed of 540 metro per hcwr was coated w^ 
by applying a gaseous mixture to the upper surface of the glass as it advanced over the float bath at a position 
where the glass temperature was about 680° C. The gaseous mixture comprised 4.6% monosltene, 383% 
eo ethylene. 385% carbon monoxide and 18.4% nitrogen as a carrier gas. The gaseous mature was caused to 
flow parallel to the glass surface in the direction of moveinerrt of ttetf^ 

an apparatus as described in <1B. patent specification 1 507 966, moolfled to extend the path of travel of the 
gaseous mixture over the glass surtax mixture was 130 

litres per minute per metre width of glass coated. m 
65 A clear, substantially haze free, undertayer was formed on the glass surface. The undertayer exhfolted a 
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aood barrier performance to the migration of alkali metal ions from the glass (as manifest by a value, 
M^O/dm2 - 20) and had a high degree of transparency relative to the transparency of uncoated glass 
(oT - m). 

^^&T&wp\es ntustrate the use of dimethylether as the oxygen-containing gas, with sllane and ethylene, 
to produce colour suppressing underiayers in accordance with the Invention. The Examples were carried out 
by the procedure described In Example 1. The gas composition and gas flow rates used, and the properties of 
the underiayers produced, are set out In Table 1. 

The underiayer of Example 2 had a thickness of 56 nm and a refractive index of 1.7, while the underlayer of 
Example 3 had a thickness of 53 nm and a refractive index of 1.82. These values indicate that satisfactory 
colour suppressing underiayers can be achieved using a gaseous mixture of dimethylether, sllane and an 
unsaturated hydrocarbon. 
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to 7: 1.1mm float ^'^^^^K^LSs'on the Ug^ansn^ston and toner 
limes ere shown In Table 2. J^^^J^^e^ntaining gases used except carbon monoxide, a 
properties of the coated P^^J^^^^^SS^SZep^V (within 1% of the transparency of 
Serf barrier performance was achieved with ah, £ "^J^^Xwed with carbon monoxide, but the light 
ffiStJS* or batter)^ good banner P^^^^^fficantly reduced. Four jfje 
transmission of ^ ac ^ t ^' m ^SL 6U iS dioxide and nitrogen dioxide gave antireftective 
Sr^SSJt. gbss sheet 
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"^fSeprocedure of Example 4 was repeated using a gaseous l !^ u '3^!S!|lte^ ^ silane, 1 .0 ethylene, OJJ'W) 
acetone and 88.2% nitrogen flowing at a total rate of 215 ^"JJJJJJ-^ having a refractive index 
The glass was found to be coated with a layer having a high degree of transjMrem^rwnng a rem* 

of 171 and a thickness of 60 nm, indicating a satisfactory performance ^^X^^wSTsuitable as 

The coatings produced as described In the Examples had good alkali ^^1^°^ 
underta^for applications of overtayers of semiconductor metal oxide in known manner. 



Claims 



1 A process for forming an undertayer on a glass surface f?^Sjn^^ to^hot^ss 

^n^r^^'cwS' any of the preceding claims wherein the proportions of the component 

SSZTmdeV su* ttiatS glass coatedwlth the underlayer has a igMtransmteskw . wttMn of the 
tt^wlfe^^ 
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